Reciprocal stimulation between TNF-alpha and nitric oxide may exacerbate CNS inflammation in experimental autoimmune encephalomyelitis.
Nitric oxide (NO) and TNF-alpha are both highly active pleotypic modulators of cell function that are abundantly generated during inflammation. Experiments in animal systems have linked the generation of NO and TNF-alpha to autoimmune pathogenesis, and blockade of either NO or TNF-alpha has been shown to impede disease development. In this study, we show that NO and TNF-alpha can act mutually to stimulate each other's production. While IFN-gamma alone induces NO release from microglia, astrocytes are provoked into significant NO production only by a combination of IFN-gamma and TNF-alpha. Since both TNF-alpha and NO are abundantly generated during T-glial cell interaction, we asked whether and how NO affects TNF-alpha production. Using an in vitro system in which TNF-alpha secretion is induced in MBP-reactive T cells by co-culture with syngeneic astrocytes, we observed that the efficiency of TNF-alpha secretion was markedly increased, in a dose-dependent fashion, by addition of micromolar concentrations of a chemical generator of NO donor, sodium nitroprusside (SNP). Similarly, low concentrations of SNP significantly enhanced the IL-2 dependent growth of MBP-reactive T cells. These results suggest that autoimmune pathogenesis initiated by inflammatory responses within the CNS may result in part from a vicious cycle in which TNF-alpha and NO mutually provoke each other's production.